Moving bed biofilm reactor based sewage treatment plants (STPs) have been installed in northern India over the last decade. As such, there are no performance evaluation studies of this technology in the region. Evaluation of four such STPs was carried out in terms of removal efficiencies of physicochemical parameters, microbiological parameters and heavy metals. Results showed that the average chemical oxygen demand, biological oxygen demand, total suspended solids, total nitrogen and total phosphorus removal of all STPs ranged from 74 to 91%, 81 to 95%, 79 to 93%, 44 to 80% and 58 to 85%, respectively. Total and thermotolerant (faecal) coliform in the influent and effluent of STPs ranged from 1.5 × 10 4 to 9.3 × 10 7 most probable number (MPN)/100 mL and 0 MPN/mL to 2,400 MPN/mL, respectively. Heavy metal concentration (nickel, zinc, cadmium, iron, lead, chromium, and copper) in effluent samples of all the STPs was below Indian discharge limits except lead. Integrated efficiency (IE) of the STPs was also evaluated and the results showed that the actual IE of all STPs was 0-10% larger than standard IE, indicating the suitability of the technology in the region.
INTRODUCTION

MATERIALS AND METHODS
The following MBBR plants were chosen for the study and their description is given in the supplementary information (available in the online version of this paper). 
RESULTS AND DISCUSSION
Influent and effluent characteristics
The average influent and effluent physico-chemical characteristics of all four STPs is shown in Table 1 The performance of the 56,000 m 3 /d MBBR STP at Daulatganj, Lucknow in terms of COD, BOD, TSS, TN and TP removal efficiencies was 82.2 ± 2.8%, 81.2 ± 1.9%, 82 ± 5.6%, 86.2 ± 8.2% and 58 ± 9%, respectively (Table 1) .
Although BOD and COD removal was not as large as the other MBBRs (Figure 1(a) ), the effluent quality satisfied discharge regulations of NRCD.
Heavy metal removal Table 2 shows the concentration of heavy metals (nickel, zinc, cadmium, iron, lead, chromium and copper) in the NH 4 -N mg/L 38.1 ± 17.7 14.6 ± 13.6 27.2 ± 14.4 13.1 ± 6.4 43.8 ± 6.5 3.9 ± 1.9 16.5 ± 5.7 1.9 ± 1.1 TKN** mg/L 54.8 ± 23 20.1 ± 16.6 43.3 ± 23.5 24 ± 14.2 65.3 ± 6.5 9 ± 3.1 26 ± 9.9 5 ± 2.2 TN mg/L 60 ± 23 22.6 ± 16.8 46.3 ± 24.3 25.9 ± 14.7 90.6 ± 10.6 18.5 ± 8.7 30 ± 10.1 7.7 ± 2.7
Ortho-Phosphorus mg/L 4.4 ± 2.6 0.7 ± 0.6 1.8 ± 0.6 0.3 ± 0.1 4.9 ± 1.8 0.9 ± 0.2 6.3 ± 2.1 2.5 ± 0.8 TP mg/L 15.4 ± 5.2 2.5 ± 0.6 4.1 ± 1.2 1.1 ± 0.3 13.6 ± 4.3 1.9 ± 0.2 9.4 ± 2. Table 2 . The removal efficiencies followed the trend that copper was removed most efficiently (80-100%) in all STPs followed by chromium, iron and zinc (>60%). Lead, nickel and cadmium were poorly removed by these STPs (below 50%).
Integrated efficiency evaluation
Since ommended IE of these STPs were calculated based on these parameters by using Equation (1). Where I.E. is the integrated efficiency, and E BOD , E SS , 
